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DETAILED ACTION 
Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 3, 4, 5, 7, 8, 9, 19, 20, 21, 24, 25 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Kizer et al. (US 6,967,514 B2). 

Kizer et al. anticipate claim 1. 

Kizer et al. teach a system for correcting duty-cycle distortion, comprising: a measurement unit to 
measure duty-cycle distortion in a clock signal; and a correction unit to dynamically adjust the clock signal 
to reduce the duty-cycle distortion (col. 3, lines 14-26, lines 34-37, Kizer et al.). 

• Kizer et al. anticipate claim 3. 

Kizer et al. teach the system, wherein the measurement unit includes: a single-input charge pump driven 
by the clock signal (fig. 10, col. 2, lines 1-5, col. 3, lines 15-16, lines 46-49, col. 4, lines 12-13, col. 12, 
lines 12-14, Kizer et al.); and a loop filter to integrate an output of the charge pump to form an analog 
correction signal for the correction unit (fig. 1A, 1 B, 5A, col. 3, lines 51-53, col. 5, lines 28-29, lines 50-51, 
col. 8, lines 4-6, lines 36-39, Kizer et al.). 

• Kizer et al. anticipate claim 4. 

Kizer et al. teach the system, wherein the measurement unit computes an average of the output current 

of the charge pump over a predetermined time, said average output current being proportional to the 

i 

duty-cycle distortion (fig. 15A, 15B, col. 3, lines 46-49, col. 16, lines 22-63, Kizer et al.). 

• Kizer et al. anticipate claim 5. 

i 
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Kizer et al. teach the system, wherein the measurement unit generates an analog control signal to adjust 
a duty cycle of the clock signal (col. 3, lines 34-53, col. 5, lines 50-51 , Kizer et al.). 

• Kizer et al. anticipate claim 7. 

Kizer et al. teach the system, wherein the correction unit includes: a delay unit to delay an input signal 
based on the analog control signal, said delayed input signal corresponding to the frequency signal 
having reduced duty-cycle distortion (fig. 4B, 4E, col. 6, line 44 to col. 7, line 12, Kizer et al.). 

• Kizer et al. anticipate claim 8. 

Kizer et al. teach the system, wherein the measurement unit includes a signal generator which generates 
the analog control signal, said signal generator including: a control unit; a positive current source; and a 
negative current source, wherein the control unit selectively connects the positive current source and the 
negative current source to an output node of the signal generator to generate the analog control signal 
(fig. 15A, 15B, col. 3, lines 46-49, col. 16, lines 22-63, Kizer et al.). 

• Kizer et al. anticipate claim 9. 

Kizer et al. teach the system, wherein the control unit connects the positive current source and the 
negative current source to the output node for different periods of time to generate the analog control 
signal (col. 17, lines 9-41, Kizer et al.). 

• Kizer et al. anticipate claim 1 9. 

Kizer et al. teach a method for correcting duty-cycle distortion, comprising: measuring duty-cycle 
distortion in a clock signal; and dynamically adjusting the clock signal to reduce the duty-cycle distortion 
(col. 3, lines 14-26, lines 34-37, Kizer etal.). 

• Kizer et al. anticipate claim 20. 

Kizer et al. teach the method, wherein measuring the duty-cycle distortion includes: measuring durations 
of high-phase and low-phase portions of the clock signal (fig. 4A, 4B, col. 6, line 44-col. 7, line 12, Kizer et 
al.). 

• Kizer et al. anticipate claim 21. 

Kizer et al. teach the method, further comprising: generating an analog control signal based on said 
durations, wherein the clock signal is adjusted to cause the duration of the high-phase portion of the clock 
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signal to equal the low-phase portion of the clock signal (col. 3, lines 34-53, col. 5, lines 50-51, Kizer et 
al.). 

• Kizer et al. anticipate claim 24. 

Kizer et al. teach a processing system, comprising: a circuit; and a correction unit to correct duty cycle 
distortion of a frequency signal input into the circuit, said correction unit comprising a measurement unit to 
measure duty-cycle distortion in a clock signal and a correction unit to dynamically adjust the clock signal 
to reduce the duty-cycle distortion (col. 1, lines 28-54, col. 3, lines 14-26, lines 34-37, Kizer et al.). 

• Kizer et al. anticipate claim 25. 

Kizer et al. teach the processing system, wherein said circuit includes a chipset, processor, or memory 
(col. 1, lines 28-54, Kizer et al.). 

Claim Rejections - 35 (JSC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

5. Claims 2, 6, 22, 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kizer et al. 
(US 6,967,514 B2) as applied to claim 1 above, and further in view of Davis et al. (US 6,981,185 B1). 
As per claim 2, Kizer et al. substantially teach the claimed invention described in claim 1 (as rejected 
above). Kizer et al. also teach the system, wherein the correction unit adjusts durations of high- phase 



Application/Control Number: 10/645,660 Page 5 

Art Unit: 2138 

and low-phase portions of the clock signal to reduce the duty-cycle distortion (fig. 4A, 4B, col. 6, line 44- 
col. 7, line 12, Kizer et al.). 

However Kizer et al. do not explicitly teach the specific use of reducing the duty-cycle distortion to 
substantially zero. 

Davis et al. in an analogous art teach a bias driver configured to drive the duty cycle error to zero (col. 11, 
lines 45-46, Davis et al.). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify Kizer et al.'s patent with the teachings of Davis et al. by including an additional step of reducing 
the duty-cycle distortion to substantially zero. 

This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that reducing the duty-cycle 
distortion to substantially zero would provide the opportunity to optimize data transmission in a computer 
system. 

• As per claim 6, Kizer et al. and Davis et al. teach the additional limitations. 

Kizer et al. teach the system, wherein the analog control signal adjusts the duty cycle of the clock signal 
(col. 3, lines 34-37, lines 51-53, col. 5, lines 50-51, Kizer et al.). 

Davis et al. teach correcting substantially all the duty-cycle distortion (col. 11, lines 45-46, Davis et al.). 

• As per claim 22, Kizer et al. and Davis et al. teach the additional limitations. 

Kizer et al. teach the method, wherein the analog control signal adjusts the duty cycle of the frequency 
signal (col. 3, lines 34-37, lines 51-53, col. 5, lines 50-51, Kizer et al.). 

Davis et al. teach correcting substantially all the duty-cycle distortion (col. 11, lines 45-46, Davis et al.). 

• As per claim 23, Kizer et al. and Davis et al. teach the additional limitations. 

Kizer et al. teach the method, further comprising: delaying an input signal based on the analog control 
signal, said delayed input signal corresponding to the frequency signal having reduced duty-cycle 
distortion (fig. 4B, 4E, col. 6, line 44 to col. 7, line 12, Kizer et al.). 

6. Claims 10, 11, 17, 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kizer et al. 
(US 6,967,514 B2) in view of Lu (US 6,100,735) and Maneatis (US 5,727,037). 
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As per claim 10, Kizer et al. teach a duty-cycle correction circuit comprising: a single-input charge pump 

to receive a core clock signal (fig. 1A, 1B, col. 3, lines 14-16, lines 46-49, Kizer et al.). 

However Kizer et al. do not explicitly teach the specific use of a voltage-controlled buffer to generate an 

output clock signal based on an input clock signal and a control voltage; and a bias generator to generate 

said control voltage based on an output of the single-input charge pump. 

Lu in an analogous art teaches that fig. 1...one period of ICLK (fig. 1, col. 1, lines 36-65, Lu). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the invention was made 

to modify Kizer et al.'s patent with the teachings of Lu by including an additional step of using of a 

voltage-controlled buffer to generate an output clock signal based on an input clock signal and a control 

voltage; and a bias generator to generate said control voltage based on an output of the single-input 

charge pump. 

This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that it would provide the opportunity 
to change the delay through the voltage controlled buffer to adjust the output clock signal. 
Kizer et al. also do not explicitly teach specifically to feedback said control voltage to the single-input 
charge pump and a single-input charge pump to receive a bias voltage. 

Maneatis in an analogous art teach that the DLL 601 also performs duty cycle correction to 50% (fig. 6A, 
col. 14, lines 59-60, Maneatis). Maneatis also teaches that a bias generator coupled to the loop filter for 
generating a buffered version of the control voltage and for generating a bias signal that is fed back to the 
charge pump (col. 15, lines 46-49, Maneatis). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify Kizer et al.'s patent with the teachings of Maneatis by including an additional step of using the 
control voltage feedback to the single-input charge pump and a single-input charge pump to receive a 
bias voltage. 

This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that it would provide the opportunity 
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to cause the charge pump to output substantially zero current when the duty cycle of the clock signal is at 
50%. 

• As per claim 1 1 , Kizer et al., Lu and Maneatis teach the additional limitations. 

Lu teaches the circuit, wherein the voltage-controlled buffer corrects the input clock signal to have 
reduced phase distortion (col. 1, line 61 to col. 2, line 2, Lu). 

• As per claim 17, Kizer et al., Lu and Maneatis teach the additional limitations. 

Kizer et al. teach the circuit, wherein the single-input charge pump measures duty- cycle distortion of the 
core clock signal and generates an average current signal proportional to the duty cycle distortion of the 
core clock signal (fig. 15A, 15B, col. 3, lines 46-49, col. 16, lines 22-63, Kizer et aL). 

• As per claim 18, Kizer et al., Lu and Maneatis teach the additional limitations. 

Maneatis teaches the circuit, wherein the current signal is converted to a correction voltage, and wherein 
the correction voltage determines a value of the control voltage (fig. 1, col. 7, lines 2-4, Maneatis). 
7. Claims 12, 13, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kizer et al. 
(US 6,967,514 B2), Lu (US 6,100,735) and Maneatis (US 5,727,037) as applied to claim 10 above, and 
further in view of Ishikawa et al. (US 5,991 ,221 ). 

As per claim 12, Kizer et al., Lu and Maneatis substantially teach the claimed invention described in claim 
10 (as rejected above). Maneatis also teaches a loop filter to provide a correction voltage to the bias 
generator (fig. 1, col. 7, lines 7-8, Maneatis). 

However Kizer et al., Lu and Maneatis do not explicitly teach the specific use of a startup circuit to 
generate an initial DC bias voltage for the single-input CP. 

Ishikawa et al. in an analogous art teach that the power supply circuit. ..clamped voltage Vfix (fig. 1, col. 
10, lines 1-15, Ishikawa et al.). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify Kizer et al.'s patent with the teachings of Ishikawa et al. by including an additional step of using 
a startup circuit to generate an initial DC bias voltage for the single-input CP. 

This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that using a startup circuit to 



i 
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generate an initial DC bias voltage for the single-input CP would provide the opportunity to cause the 
charge pump to output current when there is a phase difference. 

• As per claim 13, Kizer et al., Lu and Maneatis and Ishikawa et al. teach the additional limitations. 
Maneatis teaches the circuit, wherein the loop filter converts an output current of the single-input charge 
pump to the correction voltage (fig. 1, col. 7, lines 2-4, Maneatis). 

• As per claim 14, Kizer et al., Lu and Maneatis and Ishikawa et al. teach the additional limitations. 
Maneatis teaches the circuit, wherein the bias generator compensates for changes in a supply voltage 
(col. 8, lines 50-54, Maneatis). 

8. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kizer et al. (US 
6,967,514 B2), Lu (US 6,100,735) and Maneatis (US 5,727,037) as applied to claim 11 above, and further 
in view of Van der Veer et al. (US 6,924,480 B2). 

As per claim 15, Kizer et al., Lu and Maneatis substantially teach the claimed invention described in claim 
10 (as rejected above). 

However Kizer et al., Lu and Maneatis do not explicitly teach the specific use of the circuit, wherein a 
response time is approximately 50 nS. 

Van der Veer et al. in an analogous art teach that it may not be necessary to pulse or vary the duty cycle 
of the voltage supplied to electrode 28 to control heating (col. 5, lines 48-50, Van der Veer et al.). Van der 
Veer et al. teach ring free networks with a response time of 50 ns (col. 7, lines 58-59, Van der Veer et al.). 
Therefore it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify Kizer et al.'s patent with the teachings of Van der Veer et al. by including an additional step of 
using the circuit, wherein a response time is approximately 50 nS. 

This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that using the circuit, wherein a 
response time is approximately 50 nS would provide the opportunity to optimize data transmission in a 
computer system. 
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9. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kizer et al. (US 
6,967,514 B2), Lu (US 6,100,735) and Maneatis (US 5,727,037) as applied to claim 10 above, and further 
in view of Schultz et al. (US 6,191,613 B1). 

As per claim 16, Kizer et al., Lu and Maneatis substantially teach the claimed invention described in claim 
10 (as rejected above). 

However Kizer et al., Lu and Maneatis do not explicitly teach the specific use of the circuit, further 
comprising: a global clock network to distribute the output clock signal. 

Schultz et al. in an analogous art teach that global clock network 235 is a buffered clock tree that 
distributes the data-clock signal (fig. 2, col. 3, lines 24-25, Schultz et al.). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify Kizer et al.'s patent with the teachings of Schultz et al. by including an additional step of using 
the circuit, further comprising: a global clock network to distribute the output clock signal. 
This modification would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that using the circuit, further 
comprising: a global clock network to distribute the output clock signal would provide the opportunity to 
distribute the clock signal to different system components. 



: 
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Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Dipakkumar Gandhi whose telephone number is 571-272-3822. The examiner can 
normally be reached on 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Albert Decady can be reached on (571) 272-3819. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 





Dipakkumar Gandhi 
Patent Examiner 



